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METHOD AND APPARATUS FOR PARALLEL SUMMARY OF THE INVENTION 

INTEGRATED CIRCUIT CARD INITIALIZATION The present invention relates to a method and appara- 

AND EMBOSSING tus for initializing integrated circuit cards (ICCs) in 

5 parallel. 

BACKGROUND OF THE INVENTION A particular advantage of the invention is the overall 

... * * reduction in time required to both initialize and emboss, 

The present invention relates to a method and appara- etc ^ integrated circuit card, 

tus for integrated circuit card initialization and emboss- Y et another substantial advantage of the present in- 

m 8- 10 vention is the ability to more accurately correlate ini- 

Integrated circuit cards (ICCs) are thin cards which tialization data with traditional types of data transfer to 

have embedded therein an integrated circuit including a cards, such as embossing, magnetic stripe encoding, etc. 

microprocessor and/or associated memory which can In one embodiment of the present invention, inte- 

be accessed through contacts on the surface of the card grated circuit card intialization occurs at the integrated 

so as to allow programming of the integrated circuit 15 circuit card embossing, magnetic stripe, etc. stations, 

card's memory, i.e., reading and writing of information An advantage of one embodiment of the invention is 

from and to the ICC memory. Integrated circuit cards the use of an intelligent, integrated circuit programming 

can be customized for use by individuals. An example of modlue (ICPM) which performs the initializing of the 

one application of such cards are credit cards. Typi- integrated circuit cards. The ICPM is electrically inter- 

cally, the microprocessor contacts are flush with the 20 connected to a system controller for transferring infor- 

surface of the card so that data may be entered, altered, mation between the ICPM and the system controller, 

and retrieved from memory. In programming the inte- 1° the preferred embodiment, there is one ICPM for 

grated circuit card, also referred to as initializing, per- eaca integrated circuit card. 

sonalized data unique to an individual and application- These and various other advantages and features of 

related data is entered into the microprocessor memory. 25 novelty which characterize the present invention are 

Personalized data might include name, address, PIN, ported out with particularity in the claims annexed 

etc. Application data will relate to the intended use of he ' et0 ^forming ; a part hereof. However, for a better 

the card and the card vendor's specifications. Various ^erstendmg of the invention, its advances and ob- 

not required, integrated circuit cards typically have invention 
corresponding data transferred to the card by other 

methods, such as embossed on the card and/or encoded 35 BRIEF DESCRIPTION OF THE DRAWINGS 

on a magnetic stripe on the card. Methods and appara- In ^e drawings, in which like reference numerals 

tus for such types of traditional data transfer are well- indicate corresponding parts throughout, 

known, as evidenced by U.S. Pat. No. 4,688,785 and FIG. 1 is a perspective view of an embodiment of an 

U.S. Pat No. 4,518,853, both of which are hereby incor- integrated circuit card processing system in accordance 

porated by reference. Conventional embossing and 40 with the principles of the present invention; 

magnetic stripe encoding machines have a plurality of FIG. 2 is a pictorial view of an integrated circuit card 

stations, also referred to as modules, performing the illustrating microprocessor contacts; 

embossing and magnetic stripe encoding. Each emboss- FIG. 3 is a block diagram of an embodiment in accor- 

ing module will typically emboss only a single line of dance with the principles of the present invention, illus- 

information. 45 trating positioning of integrated circuit programming 

The initialization process is typically slower than modules (ICPMs) at the data transfer stations; 
traditional embossing or magnetic strip recording pro- FIG'. 4 is a block diagram of an embodiment of an 
cesses; e.g., the initializing process may take twenty ICPM; 

seconds or more, whereas embossing of a single line of 5 is a t0 P P lan view ° f an embodiment of an 

data and magnetic stripe encoding might each take two 50 embossing mechanism, initializing mechanism, and card 
or three seconds. To accomplish both types of pro- transport mechanism for a single station, also referred to 
cesses, the integrated circuit cards are first initialized at f 8 a module » of a card processing system as generally 
one machine. The initialized cards are then embossed, illusttated in FIG. 1; 

magnetic stripe encoded, etc. at another machine. Since e f FIp^w a partial perspective view of an embodiment 
initialization typically requires a longer period of time 55 °f a circuit card head initializer mechanism, 

than the embossing or recording to magnetic strip pro *° f a ^grammmg head mechanism, and 

cess, preparing integrated circuit cards with both hitial- its assocmted solenoid drive linkage; 
ized a^embcLd o7magnetic stripe data is a very time ^ 7 * a Slde ° f ** embodunent shown m 
consuming process. Additionally, there is the problem w F { G [ 8 fa a side ^ of ^ OTbodiment shown in 
of inamtainmg proper correlaUon between the cards 6 ^ ^ ^grated circuit card head initializer 

when transferring die initialized cards from one ma- mechanism in the initializing position engaging the 
chine to another. For example, if the cards are mis- contacts of the integrated circuit card; 
placed between the mitialization process and the em- FIG. 9 is a block diagram of information flow be- 
bossing, etc. process, this creates a problem in maintain- 65 tween the System Controller, Integrated Circuit Pro- 
ing proper correlation of the data. gramming Modules, and Integrated Circuit Card; and 

The present invention solves these and other prob- FIGS. 10A and 10B are logic flow diagram of system 
l ems * operation of an embodiment of the present invention. 
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PREFERRED EMBODIMENT information. The intelligent integrated circuit program- 
Referring now to FIG. 1, there is illustrated an inte- ming modules 94 control initialization of the integrated 
grated circuit card (ICC) processing system for both 5 circuit cards, also referred to as programming, at each 
initializing integrated circuit cards and transferring data of the modules. As illustrated in FIG. 4, an embodiment 
to the integrated circuit cards by various conventional of the ICPM 94*might include an 8031 microprocessor, 
methods such as embossing, encoding to magnetic RAM and EPROM memory, solenoid interface, photo- 
stripe, indent printing, etc., the card processing system cell sensor interface, system controller interface, power 
being generally referenced by the reference numeral 40. 10 interface, and ICC interface. The ICPMs will include 
In the system 40 illustrated, there is provided a CRT appropriate interface drivers for controlling input/out- 
display 42 for display of system information, a keyboard put on these interfaces. The standard ICPM interface 
44 for operator input, a disk drive unit 46 for loading in functions are run from EPROM memory. RAM mem- 
unique personalization and application data from a ory is provided in the ICPM to contain a variable code 
floppy diskette and/or hard disk media, or other record* 15 dependent on card type and the card's application, 
ing media, a magnetic tape deck 48 for storage of infor- which is downloaded from the system controller 90. In 
mation, a system control cabinet 50 enclosing a system addition, personalized data unique for each card is 
controller (not shown in FIG. 1) which controls opera- downloaded from the system controller 90 into RAM of 
tion of the system. The system controller might include the ICPM. After the variable code and personalized 
a microprocessor system such as an Intel 80286 micro- 20 data have been downloaded from the system controller 
processor and associated memory, interface drivers, etc. 90, the ICPM performs the initialization process inde- 
In addition, the system 40 is illustrated as including a pendent of the system controller 90. The photo sensor 
power on reset switch 52, a power off switch 54, and a port and solenoid driver allows the ICPM to sense the 
meter panel 56 illustrating operation time and number of presence of a card and place an integrated circuit card 
cards processed. An integrated circuit card transfer 25 head initializer mechanism 100, also referred to as a 
path along the system begins at an input hopper 60 and programming head mechanism, on the integrated cir- 
ends at an output stacker 62. Integrated circuit cards are cuit card in contact with the contacts 84. Typically, six 
placed in the input hopper and then serially fed along lines are required as follows for the integrated circuit 
the card transfer path at spaced intervals past several card (ICC) interface: 
stations 64, also referred to as modules, which comprise 30 I/O— Data input/output 
the system. In the system shown, the card processing Vcc — h5 volt power 
system 40 includes a magnetic stripe encoding module, Reset— card reset 
an optical character recognition (OCR) embossing Clk— Clock 
module, an alpha-numeric (A/N) embossing module, an Vpp — Programming voltage 
indent printing module, a heavy duty (H/D) embossing 35 Gnd— Ground reference 

module, a card transfer path module, and a topper mod- In addition, the power interface provides for input of 

ule which applied a topping layer. It will be appreciated +5 volts, ground, and programming voltage Vpp. It 

that any number and variety of modules might be pres- will be appreciated that the ICPM might include its 

cnt own internal power supply. It will further be appreci- 

As illustrated in FIG. 2, wherein an integrated circuit 40 ated that the ICPM 94 and the system controller may 
card 80 is shown, the integrated circuit card 80 will take on any number of different configurations in keep- 
include an integrated circuit 82 including a micro- ing with the principles of the present invention, 
processor and associated memory which is embedded in The card processing system 40 has two modes of 
the card 80. An alternate location of the integrated operation, card processing "and integrated circuit card 
circuit 82 is shown in phantom line in FIG. 2. A plural- 45 initialization. Card processing is denned to include all 
ity of contacts 84 typically flush with the surface of the functions presently performed to personalize the cards 
card allow data to be read into and read out of the such as picking the cards from the input hopper 60, 
integrated circuit card 80 both during the initialization magnetic stripe encoding at the magnetic stripe encod- 
process at the card processing system 40 and when in ing module, embossing at the embossing modules, in- 
use. The contacts 84 on the card may be located on the 50 denting at the indent printing modules, topping at the 
front face or rear of the card. That is, the contacts may topping module, transferring the cards along the trans- 
be located on the side of the card where the characters fer path at the transfer module, and stacking in the 
are raised during the embossing process (front face) or output stacker 62. The integrated circuit card initializa- 
on the side of the card opposite from which the charac- tion is defined as all processes required to personalize 
ters are raised and where typically a magnetic strip 55 the data in the memory of the integrated circuit 82 
appears (rear face). In FIG. 2, a magnetic stripe 81 is embedded in the integrated circuit card 80, that is, en- 
shown in broken line as it appears on the rear face of the gage the contacts 84 on the surface of the integrated 
integrated circuit card 80 shown. On some cards, the circuit card, perform communication handshaking be- 
magnetic stripe 81 may appear on the front face. tween the integrated circuit 82 and the integrated cir- 

Illustrated in FIG. 3 is a block diagram of the modu- 60 cuit programming modules 94, writing data from the 
lar arrangement of the card processing system 40 shown integrated circuit processing modules 94 to the inte- 
rn FIG. 1. As illustrated, each of the modules 64 are grated circuit 82 of the integrated circuit card 80, and 
interconnected to the system controller, referenced by disengaging the contacts 84. Likewise, data can be read 
the reference numeral 90, by an electrical bus 92 for by the ICPMs from the integrated circuit cards. The 
transfer of electrical control signals and information. In 65 integrated circuit card initialization is accomplished by 
addition, each of the modules 64, with the exception of use of the multiple ICPMs in parallel, thereby increas- 
the topping module, includes suitably mounted thereon ing throughput over serial initialization; i.e., initializa- 
an integrated circuit programming module (ICPM) 94 tion of one card at a time. 
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The card processing is performed by the card pro- the system controller 90 to the ICPMs 94 before, or at 
cessing system 40 in cycles. During each cycle, the the beginning of, each card initialization mode, 
appropriate customized information is sent to each of The application code sent to the ICPMs defines how 
the modules 64 for processing and the integrated circuit the integrated circuit card is to be personalized. The 
cards 80 are serially moved from one module to another S application code defmes where and how the data is to 
along the card transfer path. For example, a line of be written to the integrated circuit card; e.g., the appli- 
, embossing information or magnetic stripe encoding cation code defines both the integrated circuit card 
information is sent to the appropriate modules. When interface and the format of the customer's data input, 
the sixth module or last module with an integrated cit- The application code also defines if information is to be 
cuit processing module 94 contains a card which has not 10 read from the card and returned to the system control- 
been initialized by the integrated circuit processing ler 90 for future reference. 

module (ICPMs) 94, the card processing system 40 In general, the card processing system is capable of 

changes modes. Card processing is halted and the inte- reading and writing data to and from the integrated 

grated circuit cards are suitably positioned for engage- circuit cards. A key, also referred to as a code, may be 

ment with an integrated circuit card head initializer IS entered in through the keyboard to unlock the inte- 

mechanism 100, also referred to as a programming head grated circuit card for personalization. Data read from 

mechanism, associated with each of the modules. (IUus- the integrated circuit card may be stored on hard disk 

trated in FIG. 5-8 is an embodiment of the head initial- for future retrieval and/or sent to a host. In one embodi- 

izer mechanism 100.) The integrated circuit card initial- ment, the system is designed to handle a maximum of 8 

ization begins by the integrated circuit processing mod- 20 kilobytes of integrated circuit card data, 

ule casuging a rotary solenoid 102 and its associated During a card processing run, the system controller 

linkage 104 to position the integrated circuit card head 90 will typicaly send the integrated circuit card field 

initializer mechanism 100 proximate the integrated cir- from the tape directly to the ICPMs without modifica- 

cuit card 80 such that electrical contacts 106 of the tion. The controller may also manipulate the data be- 

integrated circuit card head intializer mechanism 100 25 fore sending it to the ICPMs; e.g., restructure the date, 

engage the contacts 84 of the integrated circuit card. perform encryption algorithms, etc. Integrated circuit 

The integrated circuit programming module 94 then card personalization by the ICPMs 94 is divided into 

performs the suitable handshaking (answer to reset) two areas. The first process configures the system to 

required to initiate communication with the integrated accept the data. The second process writes and reads 

circuit 82 and then reads and/or writes personalization 30 the data to the integrated circuit card. An illustration of 

data to the integrated circuit card's memory. Integrated overall card processing system flow is shown in FIG. 9. 

circuit card information such as pin identifier number The ICPMs are programmed to accept the specific 

(PIN) or card manufacturer's data is sent by the inte- integrated circuit card interface and customer's data 

grated circuit prograniming module 94 back to the sys- input format. This is accomplished by use of an applica- 

tem controller 90 and stored on the hard disk 48. The 35 tion program which is loded into the system controller 

initialization process occurs simultaneously or in paral- 90 from a floppy disk or hard disk. The application 

lei for all six modules. When the initialization process is program is transferred to the ICPMs when the system is 

completed, the integrated circuit card head initializer initializing the modules during power up. Multiple ap- 

mechanism 100 are retracted and control is then per- plications may be developed and loaded in from dis- 

formed. Upon completion of the next six card cycles, 40 kettes. 

control is again passed to the integrated circuit pro- During card production, the controller reads person- 

gramming modules 94 for intialization of the integrated alized data in from media such as tape, floppy diskette, 
circuit cards. . - hard disk, from a host system 89, or from a keyboard 

Overall control of the card processing system 40 is input device. The personalized data is transferred to the 

maintained by the system controller 90. The system 45 appropriate embossing, magnetic stripe encoding, etc. 

controller 90 is responsible for controlling and sending modules 64. The data is also transferred to the appropri- 

information to the respective modules. However, since ate ICPMs 94. The personalized data, after being re- 

the integrated circuit programming modules 94 control ceived at the ICPMs, passes through generally three 

initialization of the integrated circuit cards 80, the sys- layers of processing in the ICPM. The application layer, 

tern controller 90 places the card processing system 40 50 the protocol layer, and the physical layer make up the 

in an idle state while the integrated circuit card initial- three layers. Each layer or process defines how the data 

ization is being performed by the ICPMs 94. Error is to be written to the integrated circuit card. The appli- 

recovery procedures are provided to allow the addi- cation layer defines where the data read in from tape is 

tional integrated circuit card initialization operation. to be written to in the integrated circuit card. It is also 

Since the ICPMs 94 perform the integrated circuit 55 responsible for requesting any data from the card. Data 
card initialization, standard code for programming the handling applications such as data encryption or corn- 
integrated circuit card is contained in the EPROM of paction may take place in the ICPM or the system con- 
the ICPM 94. Variable code for integrated circuit card trailer 90. The application layer passes the data to the 
type and application are downloaded into RAM of the protocol layer. The protocol layer is configured for the 
ICPM 94 from the system controller 90. This allows for 60 particular card vendor. This layer configures the data in 
easy adoption of the ICPMs to new applications and the format for the integrated circuit card. Error detec- 
different vendor's cards. An application program may tion and recovery is handled in this layer. The protocol 
be loaded into the system controller by a diskette and layer passes the data to the physical layer. The physical 
then downloaded to the ICPMs and multiple applica- layer contains the hand-shaking and single levels to 
tions may be stored on a hard disk in the system. The 65 communicate with the card. The standard ISO proposal 
card type and application program is sent once from the is used in this embodiment as the base for this design, 
system controller 90 to the ICPMs 94, typically at sys- The integrated circuit card 80 information stored at 
tern start-up, while the personalized data is sent from the system controller 90 during integrated circuit card 
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processing may be transferred to a floppy disk in the the relative diameters of the rollers 132, 134 being se- 

disk drive unit 46 at the end of a run. This data may then lected to give a linear speed as desired, 

be transferred to another device for processing. It will The integrated circuit card head initializer mecha- 

be appreciated that the present invention is capable of nism 100 is pivotally interconnected at 105 to the end of 

running as a standard card processing system without 5 the movable solenoid linkage 104 which is pivotally 

the integrated circuit card initialization. In addition, the interconnected at 103 to the rotary solenoid 102. A 

system might be used for integrated circuit card initial- bracket 140 secures the solenoid 102 to the card transfer 

ization exclusively with the same throughput as if card P&th U0 via a structure 141 attached to a bottom card 

processing was included. rail 146. The integrated circuit card head initializer 

As previously discussed, methods and apparatus for 10 mechanism 100 is pivotally interconnected by a support 

initializing data on an integrated circuit card are known. structure 144 to proximate the bottom card rail 146 of 

U.S. Pat. No. 4,701,600, thereby incorporated by refer- the card transport path 110 via the structure 141. The 

ence, discloses such a method and apparatus. In addi- support structure is mounted for pivotal movement 

tion, methods are embossing and magnetic stripe encod- about 331 generally parallel to the card transfer path 

ing are known. For example, see U.S. Pat. Nos. 15 m As illustrated in FIGS. 7 and 8, upon actuation of 

4,688,785 and 4,518,853, both of which are hereby in- 4c rotarv solenoid 102, the solenoid shaft rotates, 

corporated by reference. The integrated circuit process- thereby causing movement of the integrated circuit 

ing module 94 and its associated integrated circuit card card head initializer mechanism 100. The integrated 

head initializer mechanism 100 is suitably mounted in circuit card head initializer mechanism 100 is alternately 

each of the modules 64. One embodiment of a mounting 20 mvotcd between an integrated circuit card non-initializ- 

arrangement will now be discussed. The integrated uig position as shown in FIG* 7 and an initializing posi- 

circuit card head initializer mechanism 100 must be tlon 38 sh ™ n f f 1 ?' * In * e ^lUahzmg position, the 

mounted on the rear or front side of the card transport contacts 106 of the integrated circuit card head initial- 

track 110 depending on whether the integrated circuit „ ^r mechanism 100 engage the contacts 84 of the inte- 

contacts 84 are located on the rear or front side of the 25 * rated , c ^uit card It is, at this point that the integrated 

integrate circuit card. In addition, a card detection sen- ^ mt mitoah f t ? 0n mode , ° f ?Peration occurs, 

sor, such as a photocell 95, is suitably mounted along Ul *? n c ° m P le f tlon the in egrated circuit card initial- 

the card transport track depending on which side of thf SJSS head initializer mech- 

card transport track the integrand circuit card head , n *™ f n T "? C mt ° the non ; mltial f n S gf™ 

initializer mechanism 100 is located. Illustrated in 30 £ *? ° ^fw clearance between the contacts 106 and 

CTrc e , "„ltaT" u j- luUMtaicu ™ the integrated circuit card 80. At this pomt in time, the 

S ? f ^ C , 7 card Processing operation occurs. Immediately opposite 

formountmg the mteg^ated circuit card head mitiahzer of ^integrated circuit card head initializer mechanism 

SS^t? fi° ng t ?? — f° rt J?* , 11 v I f 100isasurportstructurel48whichrestrictsmovement 

this illustration, the mtegrated circuit card head initial- 35 of the mtegrated circuit card 80 away from the contacts 

izer mechanism 100 is ; mounted at an embossmg module m when engagement occurs with the contacts 84. The 

64 such as shown m U S. Pat No. 4,688,785. It wil be s rt stm *£ e 148 ^ a Xeflon@ , 

appreciated that the mtegrated circuit card head initial- u ^y as to not damage the card. A ribbon cable 85 is 

izer mechanism 100 may be mounted m various other m^ted ^ interconnecting the initializer mechanism 

ways at varying modules depending on the configura- 40 100 to te ICPM w whicn is mounted on a circuit board 

turn and space limitations of that module. In FIG. 5, the ^ attacned t0 ^ Myt motor structure . 

embossmg module is shown as including drive motors As iUustrated in FIG. 5, the integrated circuit card 

112, Interconnected to embossing wheels 116, 118 head initializer mechanism 100 might also be disposed 

by suitable drive shafts-121. An mtegrated circuit card on ^ opposite side of the card transfer path 110 as 

80 is illustrated m position for initialization. The inte- 45 illustrated in phantom line. It will be appreciated that 

grated circuit card 80 is moved for various positions the method and apparatus of mounting the integrated 

relative to the embossmg wheels 116, 118 by a belt 120 circuit card head initializer mechanism proximate the 

having a scries of projections or spurs 122 projecting car d transport path 110 may take on numerous configu- 

outwardly therefrom as the belt 120 is moved by a rat ions and still be in keeping with the principles of the 

motor 124 around pulleys 126, 128 and 130. Belt 120' 50 invention. For example, as opposed to a pivotally 

and projection 122 are a part of the card transport path mounted integrated circuit card head initializer mecha- 

110 which precedes the embossing module shown in n ism which is activated by a rotary solenoid, the inte- 

FIG. 5, where the belt 120 traverses a path driven by grat ed circuit card head initializer mechanism 100 

the motor 124 around the pulleys 126, 128, and 130. The might be activated by a linear solenoid and thus be 

control of the motor 124 is accomplished by well- 55 mounted for slidable movement away and toward the 

known servo circuitry not specifically shown. The card transfer path. 

motor 124 is a stepper motor which moves the belt 120 With reference to FIGS. 10A and 10B, one embodi- 

in increments having an angular displacement sufficient ment of a method of using the present invention will 

to move the belt 120 one character position along the now be described. At 160, integrated circuit cards are 

card path. Drive rollers 132, 134 provide an integrated 60 loaded into the input hopper. At 161, the system is 

circuit card in the nip of the rollers with a slightly powered up. At 162, the application code associated 

higher speed than the speed of the integrated circuit with the particular application for which the cards are 

card as the belt 120 is advanced in normal indexing being initialized, is read in from disk storage media at 

mode, such that the drive rollers 132, 134 pull a trailing the system controller 90 and downloaded from the sys- 

edge of the integrated circuit card 80 away to clear the 65 tern controller to the ICPMs. The application code is 

projection 122 as the belt 120 travels over roller 130. downloaded only once during any given run wherein 

Although not shown, the rollers 132, 134 may be conve- cards are prepared for a particular application and on a 

niently driven by a belt drive from the pulley 130 with particular vendor's cards. At 163, the code is down- 
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loaded to the magstripe module informing the mag- 
stripe module which lines, etc. are to be used for the 
magstripe encoding process. If no magstripe is present, 
this step is unnecessary. At 164, card processing is initi- 
ated. At 165, an integrated circuit card is input from the 5 
input hopper and transferred to the first module 64. At 
166, data is downloaded from the system controller and 
transferred to the integrated circuit card using conven- 
tional methods such as embossing, magnetic stripe en- 
coding, etc. At 168, a check is made if the unitialized 10 
card has reached the last module 64 having an associ- 
ated ICPM 94. If the uninitialized card has reached the 
last such module, the card processing mode is halted at 
170 and at 172 the card initialization process is started 
by downloading the personalized data for each card is 
from the system controller 90 to the ICPMs 94. It will 
be appreciated that detection by the system controller 
90 that the uninitialized card has reached the last such 
module might be accomplished by any one of several 
ways, such as by use of a photocell or other sensor 20 
along the card transfer path. At 174, the integrated 
circuit card initializer head mechanisms 100 are posi- 
tioned so as to engage the contacts 84 of the integrated 
circuit cards 80. At 175, the integrated circuit cards 80 
are activated by the ICPMs and at 176 the cards are 25 
initialized; i.e., data is transferred to and from the inte- 
grated circuits 82 of the cards. Upon completion of the 
initialization process, at 178 the integrated circuit card 
initialization head mechanisms 100 are retracted and the 
card initialization mode is halted. At 182, the card pro- 30 
cessing mode is initiated. At 184, the integrated circuit 
cards are transferred to the next adjacent module. At 
186, a check is made if there are any more cards to be 
processed. At 166, data transfer begins. If there are not 
more cards in the input hopper, card processing is con- 35 
tinued until the last card has been processed at the final 
station. 

The throughput of the card processing system 40 is 
related to the required programming time of the inte- 
grated cards. A maximum throughput is obtained if 40 
there is no integrated circuit card initialization. The 
throughput is degraded by the amount of time it takes to 
initialize the integrated circuit cards. Initialization time - 
may vary from several seconds to several minutes de- 
pending on the programming speed and the amount of 45 
data to be programmed. The equation for calculating 
throughput is as shown below: 

a=ICC Personalizing time (seconds) 

•Mechanical Setup Tune 

•Answer-to-Reset 50 
•I/O Communication 
•Programming Tune 
•Response Verification 
b=ICC Prograniining Modules Installed 
c= Maximum Card Throughput without ICC Pro- 55 
gramming 
T=Throughput (Cards/Hour) 

1 T ° 3600/((a/b) + c) Cards/Hour | 

It is to be understood, however, that even though 
numerous characteristics and advantages of the inven- 
tion have been set forth in the foregoing description, 
together with details of the structure and function of the 65 
invention, the disclosure is illustrative only, and 
changes may be made in detail, especially in matters of 
shape, size and arrangement of parts within the princi- 
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pies of the invention, to the full extent indicated by the 
broad general meaning of the terms in which the ap- 
pended claims are expressed. 
What is claimed is: 

1. A card processing system used in processing inte- 
grated circuit (IC) cards having an integrated circuit 
including memory, the card processing system compris- 
ing: 

(a) a system controller means for controlling opera- 
tion of the IC card processing system; 

(b) an IC card input hopper means for feeding IC 
cards; 

(c) a IC card output stacker means for receiving IC 
cards; 

(d) card transfer path means for transferring the IC 
cards from the input hopper means to the output 
stacker means; 

(e) a plurality of station means disposed adjacent the 
card transfer path means intermediate of the input 
hopper means and the output stacker means for 
transferring information to the IC cards by other 
than programming of the integrated circuit mem- 
ory of the IC cards, the station means being electri- 
cally interconnected to the system controller, 

(f) a plurality of the station means including inte- 
grated circuit programming module (ICPM) 
means, the ICPM means including microprocessor 
and associated memory, for programming the inte- 
grated circuit memory of the IC cards, the ICPM 
means being electrically interconnected to the sys- 
tem controller means, die ICPM means of the card 
processing system programming in parallel a plu- 
rality of the IC cards; and 

(g) the system controller means including means for: 

(i) downloading application code to the ICPM 
means; 

(ii) transferring personalized data to the ICPM 
means; 

(iii) detennining when an uninitialized IC card has 
reached the last station means containing ICPM 
means; 

(iv) transferring control to the ICPM means; and 

(v) maintaining the card processing system in an 
idle state while the ICPM means programs a 
plurality of the IC cards. 

2. A card processing system used in processing inte- 
grated circuit (IQ cards having an integrated circuit 
including memory, the card processing system compris- 
ing: 

(a) a system controller means for controlling opera- 
tion of the IC card processing system, the card 
processing system having an IC card processing 
mode and an IC card initializing mode; 

(b) IC card input hopper means for feeding IC cards; 

(c) output stacker means for receiving IC card; 

(d) card transfer path means for transferring the IC 
cards from the input hopper means to the output 
stacker means; 

(e) a plurality of station means disposed adjacent the 
card transfer path means for transferring informa- 
tion to the IC cards by other than programming of 
the integrated circuit memory of the IC cards 
while the card processing system is in the card 
processing mode; 

(f) a plurality of the station means including inte- 
grated circuit programming module (ICPM) means 
for programming the integrated circuit memory of 
the IC card while the card processing system is in 
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the IC card initializing mode, the ICPM means 
being electrically interconnected to the system 
controller means and including microprocessor 
and associated memory means, the ICPM means of 
the card processing system programming in paral- 
lel a plurality of the IC cards while in the IC card 
initializing mode; and 
(g) the system controller means including means for 
switching the card processing system to the IC 
card initializing mode when an uninitialized IC 
card has been transferred to the last station along 
the card transfer path means which includes an 
ICPM means, and further includes means for 
switching the card processing system to the IC 
card processing mode upon completion of the ini- 
tializing process. 

3. A card processing system in accordance with claim 
2, wherein the system controller downloads application 
data and personalized data to the ICPM means, the 
application data being downloaded upon start-up of the 20 
card processing system. 

4. A system in accordance with claim 2, wherein the 
ICPM means includes initializing head means disposed 
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15 



adjacent the card transfer path means for making elec- 
trical contact with contacts of the IC cards. 

5. A system in accordance with claim 4, wherein the 
initializing head means is pivotally mounted for pivotal 
movement between an initializing position and an unini- 
tializing position. 

6. A system in accordance with claim 5, wherein the 
initializing head means is pivoted by a rotary solenoid. 

7. A method of processing integrated circuit (IC) 
cards having an integrated circuit including memory, 
the method comprising the steps of: 

(a) sequentially feeding IC cards from an input 
hopper; 

(b) transferring the IC cards along a predetermined 
card transfer path past a plurality of stations which 
transfer data onto the IC card by methods other 
than pro^amming of the integrated circuit of the 
IC card; and 

(c) interrupting the card transfer process to initialize 
in parallel IC cards at a plurality of the stations 
with personalization data by programming the 
integrated circuit of the IC cards. 

***** 
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